In contemporary times, the principle of interdisciplinarity has been applied more and more, and based on that, the educational system allows a certain subject not to be confined any longer within the limits set by its name and it also allows the cross-curricular connectedness. Led by that, the authors came up with the idea to examine the possibilities of the application of this principle within the courses of mathematics and music. This paper examines the relationship of correlation-integration-co-ordination, or linking-conjoining-harmonizing. The sample consists of the students at the fourth and fifth year of the Pedagogical Faculty in Sarajevo. The research topic is the correlation between mathematics and music.
Mathematics and music seem totally different at first glance. However, both mathematics and music encompass structures, patterns, relations, and generators of beauty ideas and elegance. Those who practice the two share many common features: abstract thinking, creativity, and intensive focus. Mathematics explains how tones are produced and which principles make harmonious units, while music is a very fertile soil to test mathematical principles. The correlation between mathematics and music was present even in the distant past. Ancient philosophers (Plato and Aristotle) placed music into quadrivium of mathematical skills, together with geometry, arithmetic, and astronomy. The very beginning of the theory of music refers to Pythagora and his pupils. By studying the harmony of music, they concluded that the very essence of everything is-a number . Indian and Chinese theoreticians also connected mathematics with harmony and rhythm. Mathematics, music, and language were considered as a part of one whole, for centuries. Later on, idea of separating mathematics and science on the one side, and art and language on the other side, has come to be. Gardner (1993) pointed out that every man possesses nine (he began with seven) types of intelligence, whereas all people have at least three out of these nine very well developed. His work and theory demonstrated in a very convincing matter that music can help children study more, with pleasure, over the limits within which their music intelligence is confined. According to the author, musical culture intelligence means that children understand and produce melodies, rhythms, know how to sing, play instruments. Musical intelligence helps children read, do maths, stimulates creativity, imagination, learning foreign languages, memorising facts and ideas. By learning how to play an instrument, a child develops critical thinking. Edwards (2009) in her book of Creative Art pointed out the correlation between physical/kinaesthetic and logical/mathematical intelligence and music. While children are learning music, they are also learning fractions, quotients, ratios, sequences, and recurrence. They learn how to count to keep the rhythm, establish patterns and number of recurrences in one musical theme to understand the basic musical form. Through the analytical listening of some composition, children learn to empower their body coordination, develop various capabilities and their muscles, sense for moving along the music, according to the metre or rhythm. Artist and craftsman use their hands to create masterpieces, while playing an instrument, children improve hand and finger movements. Hannaford (2007) in her book Smart Steps showed how much the child's ability for physical coordination and development of fine motorics is developing while the child is dancing to the rhythm or marching. According to author, movement is a necessary part of learning and thinking. Therefore, all the games where child sings, dances, marches, or spontaneously moves actually develop speech, motoric, and auditive skills.
It is interesting how children at this age can already show their talent for mathematics if they play keyboard. Author as Rocher cited in Hannaford (2007: 107) discovered that children aged five, having previously had piano classes for eight months, are much better at solving mathematical tasks, drawing geometry, or copying patterns, and thus developing special skills that help with complex mathematics later on.
In one-teacher classes, it is very easy to implement integrated education since the teacher has comprehensive approach to all subjects, not only musical classes or mathematics. How the two are going to be integrated with other subjects or vice versa depends on many circumstances as teacher's creativity and ability, individual needs of students or class atmosphere in general.
This relationship between mathematics and music is being updated. A research is being done to increase cognitive development and acquiring skills, especially in mathematics. Royal Conservatory of Music started a program "Learning Through Art". For example, many experts were engaged to use composing to increase cognitive abilities with children since composing resembles solving mathematical problems-one should adjust text and rhythm, as in this case, rhythm is nothing but mathematical equation where combinatory skills are used.
Each child and its education is very important. Therefore, it is very important to deal with the results and possibilities of improving those results as to leave each child a possibility of progress. Working on its motivation, which is sometimes triggered by something unexpected, we will probably motivate a child to put more effort into its work and accomplishing better results. It is important to work with them at early age because they go through specific stages of development and employing their abilities at proper period is very important.
At pedagogical universities, students learn many facts. Students-teachers-to-be-are well-educated on every field related to facts, they are about to present to their students. However, they do not learn about correlations between these subjects. That is left up to their creativity and own will to tackle it. Exactly, these inspired the authors of this essay to do a research that is about to be presented in details. Due to practical reasons, authors decided to do workshop with students-future teachers.
RESEARCH METHODOLOGY

Research Topic
The possibility of using interdisciplinarity as a part of the two subjects: mathematics and music.
Research Subject
The subject of the research is the correlation between two subjects: mathematics and music.
Research Problem
The problem of the research is the possibility of successfully realising a lesson in which mathematic and music contents correlate.
Research Purpose
The purpose of this research is to reach certain guidelines, which would in practice lead to a more successful implementation of the aforesaid correlation, and which would partly resolve the perceived problem.
Research Hypotheses
It is possible to reach a very good correlation between mathematics and music. H 1 : Students will not be able to combine similar knowledge from mathematics and music. H 2 : The students will not to recognise the possibilities for creative solutions. H 3 : The students will be pleasantly surprised by the possibilities they will see at the workshop. H 4 : The students will change their opinion about the possibilities of establishing correlation between mathematics and music. H 5 : The students will see that one can enjoy a certain work, if it is well-designed, from the beginning until its end, and that motivation for the work is in due proportion with that enjoying.
Research Methods
List of the research methods:
(1) Analysis of the pedagogical theory; (2) Descriptive method; (3) Case study method.
Research Techniques
List of the research techniques:
(1) Survey sampling; (2) Testing; (3) Arranging the data.
Research Instruments
List of the research instruments:
(1) Questionnaire 1; (2) Initial Test; (3) Final Test; (4) Questionnaire 2.
Description of Instruments
Questionnaire 1 was used in the beginning of the workshop. It was used to determine facts related to students' opinions about the possibilities of establishing a correlation between various subjects in primary school class teaching. The initial test was used in order to assess the current level of students' basic knowledge in the area of music and elementary mathematics.
The final test was quite similar to the initial test, whose purpose was to be able to determine whether the results were higher after this workshop.
The Questionnaire 2 was used in the end of the workshop in order to reach a feedback from the students about the effects of the very workshop.
Research Sample
The sample consisted of 12 students from the fourth year of the Primary School Class Teaching Department at the Pedagogical Faculty in Sarajevo.
RESEARCH DESCRIPTION AND RESULTS
In the beginning, the authors presented the work plan to the students and shortly explained to them the purpose of this workshop. There was no need for introducing themselves to each other as those were their students they have been cooperating with for four years already (see Figure 1 ).
After that, the authors gave a questionnaire to the students and explained to them the way in which it should be filled. With analysis of the answers, they learned that all the students considered that it was very important to establish good-quality correlations between the subjects. From all the possible correlations, they focused on following: music-art, music-science and social studies were most frequently used in teaching, while the one which was used the least was music-mathematics. It was opinion of some of the students that it was impossible to establish the correlation between mathematics and music. The ones with opposite opinion deemed that the correlation was possible through the musical meter, rhythm, counting songs, numbers, songs, movement, musical games and similar. As for the correlation between mathematics and other subjects, the students' opinions were diverse. Their opinions referred to subjects: music, Bosnian language, art, science and social studies, physical and health education. They gave similar answers for music as well.
After the survey, the students solved the initial test. A pleasant music was played in the background during the test, in order to reach a more relaxed atmosphere. The test consisted of five tasks which associated elementary mathematic and musical knowledge (see Figure 2) . The results were poor, what was actually expected, because during their education, these students did not have an opportunity to practically learn about the possibilities of making correlations between the contents of certain subjects, which posed a big problem for them here as well. They viewed these tasks categorically as either mathematic or music, so that they wrote the sum of two notes as a fraction, or they wrote for 3/4 fraction that it was three quarter note (musical measure). With further analysis, the authors discovered that the students did not know the symbols for rest (whole rest and half rest) which they did not face often in their practice. In addition, we determined that e.g., 3/4 is only a fraction in mathematics, while it is just a musical measure, and these two notions are not entirely different, but they could not explain how and in what ways. In the following task, they mixed the facts from mathematics and music in their attempt to apply the correlation which had been mentioned all that time.
e.g., .
After the survey, the students were divided in three groups each having four students. Then, the students watched a video in which they saw numbers from 1 to 10, followed by a French song whose text actually consisted of those numbers, from 1 to 10. The students immediately noticed a correlation among mathematics, music, and French language. Later on, while the students were still under the influence of the said video, the authors distributed a set of applications to each group, which helped them to attentively notice the link among the musical rhythm, notes, rest, fractions, and imagery of fractions. At first, we talked about those associations, repeated elements of musical knowledge and a possible connection with some parts of mathematic knowledge. The authors then mentioned a possibility of correlating between these two subjects. Afterwards, they had a first musical rhythmical game "Sit and Clap Dance" (see Figure 3) .
While sitting in a circle, and listening the characteristic musical beat in the background, using the body instruments, they tried to think out a certain rhythmical form for numbers from one to three. The students were surprised, amazed, and they were active.
With lots of laughter, they thought out a rhythmical combination for a range of numbers. In the very beginning, they followed the designated rhythmical form, and after that, they conceived new rhythmical combinations. The students were visibly surprised by the possibilities of establishing a correlation between mathematics and music. In their opinion, they learned a lot. The previous game served to distract the students' attention from the first applications they were given, and which had striking colours. The students now received a bit smaller applications, having similar content as the first ones, and whose colours were not diverse, but they were white. A new task for them was to implement the same idea, being employed on the applications used by the students, on papers with drawn rectangles. Namely, their task was to make their own applications with usage of an analogy principle (see Figure 4) .
The authors then concluded that the students did not comprehend the essence of the task, what was probably caused by not facing similar tasks during their education. The students unnecessarily laded the drawing with additional images, ornaments. That would certainly distract the students' attention from the essence and they would probably not be able to reach the imagined goal. A lack of logical mathematic thinking was visible. The spatial relations were incorrectly interpreted by some of the students.
Following this, the students were given a musical task. They were supposed to extract only the rhythm from a melody sample, by sticking little applications they had available (they were prepared in advance and distributed to the students). It was interesting to see how they literally copied the note letters, without taking into account that melody and rhythm cannot be written in the same manner.
Their next task was to recognise and write a proper musical measure, through analysing a melody sample. The students reached their solutions by counting the notes in the first tact (see Figure 5) .
Later on, the students had an opportunity to see a short video in which children learned the multiplication table for a certain number through a song and usage of the instruments of their bodies, in a rhythmical and characteristic manner. The students were visibly delighted and surprised with the contents of this video.
Their task was to use the same idea for some other mathematical contents. They could use rhythmical instruments of the Orff Instrumentarium, their voice and body instruments: palms, twiddling thumbs, patting their knees and similar. The first group associated numbers up to 10, with specially emphasising even numbers-thesis (emphasised time), uneven numbers-arsis (non-emphasised time). The second group associated the multiplication table for number one (with numbers up to 5) with the appropriate number of rhythmical beats (multiplication results). The third group interpreted a range of numbers up to five. On that occasion, they managed to evoke the musical meter and rhythm (see Figure 6 ).
The authors started testing the gained knowledge afterwards. This test was similar to the first one, so that the authors could compare the results and ascertain a possible progress in the knowledge. The improvement of the results was obvious. The students showed a great progress in every task. Their answers were much more precise and correct as workshop progressed.
Afterwards, the authors evaluated what was done. They reached a conclusion that everybody liked the workshop and they would be willing and glad to take part in another workshop again. The students stressed that they liked everything at the workshop, especially the task in which they showed their creativity and the skill in associating a certain mathematical knowledge with the musical game. They praised the work organisation, selection of tasks and games. They also stated that this workshop changed their opinion and that they had so far deemed mathematics as the subject with the lowest possibility for showing creativity. Their opinion now was that it was possible to establish correlation between any subjects. They emphasised that they were no longer afraid of associating content from mathematics and music. They realised that music could have a valuable space in mathematics so that pupils would get to like this subject (see Figure 7) . Then, they clearly emphasised that they wanted such and similar workshops to be repeated and in correlation with other subjects. They all graded this workshop with number 5 (the highest grade) for being useful and successful.
The workshop was finished with a music game "Sit and Clap Dance" in which the students enjoyed.
CONCLUSIONS
It was quite a challenge for the authors to design and organise such a workshop, as they so far have not organised something similar in the faculty. It was also a challenge for them to motivate the students to be a part of something unknown and spend their free time for that. The authors have to conclude that their fears were not justified and that the students were really delighted with the offered. They enjoyed in the chosen segments of the work. However, the authors noticed that every time, they brought new papers with new tasks, a glimpse of fear could be seen in their eyes. The authors can conclude that all their hypothesis have been confirmed and after they talked to the students, they concluded that the cause for the students' fear was uncertainty they felt when they were given unknown mathematic tasks. This is an indicator that the authors have to work a lot on eliminating various factors that prevent many from shining in their full brightness as teachers. Many of the students confine themselves by their own insecurities, however, the authors could see that they managed to eliminate a lot through a small workshop, what means that with a little bit of work, they could reach the heights reserved for top teachers.
